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Community Survey. 2 Research also suggests that bilingual (Spanish-English) patients give fewer "don't know" responses to diagnostic surveys if the survey is completed in Spanish instead of English. 3, 4 Spanish is the second most used language in the United States; the 2010 American Community Survey estimates that it is the primary language spoken at home for 37 million people, almost half of whom have limited English proficiency. 5 Here, we describe and evaluate an effort to efficiently collect information about the health care experiences of Spanish-preferring Medicare beneficiaries with limited English proficiency (SPLEP). These beneficiaries, who are entitled to Medicare coverage due to age (65 or older) and/or disability, often have linguistic and health literacy barriers and report poorer care than other Medicare beneficiaries; for instance, they are immunized at half the rates of English-speaking non-Hispanic Whites. and fee-for-service insurance. 7, 8 As the largest nationally representative survey regarding the health care experiences of U.S. seniors and disabled adults, the Medicare CAHPS Survey (MCAHPS) provides a unique opportunity to monitor the health care experiences of seniors and disabled adults.
However, SPLEP are underrepresented in MCAHPS and similar surveys because of low response rates. [9] [10] [11] [12] [13] While more than half of those in the MCAHPS sample who are listed administratively as non-Hispanic White complete a survey, less than one-third of those identified as Hispanic or Asian do. 13, 14 Compared to beneficiaries of the same race/ethnicity who answer in English, beneficiaries who prefer non-English languages (eg, Spanish, Chinese) have lower scores on CAHPS composites. [14] [15] [16] [17] [18] Increasing response rates for those who prefer languages other than English may improve the representativeness of seniors particularly vulnerable to poor care experiences.
"Double-stuffed" mailing of the survey-including both a Spanish and an English copy in the same envelope-increases mailing and printing costs by 35 percent. 19 Due to the large total sample size, it
was not feasible to send the Spanish-language 2010 MCAHPS survey to beneficiaries outside of Puerto Rico with the rare exception (<1 percent) of beneficiaries who called a toll-free number on the bilingual prenotification letter but refused the offer to complete the survey on the telephone in Spanish immediately. Nonrespondents to the survey mailings were followed up by telephone and offered the choice to complete the survey on the phone in English or Spanish.
Almost all (>99 percent) responses in Spanish from the U.S. mainland occurred during telephone follow-up. Increasing Spanish-language mail responses has the potential to improve the measurement of patient experience both by increasing the representation of underrepresented groups and by making the mix of mail and phone survey modes for Spanish-preferring respondents, and hence their survey mode effects, more similar to those of English-preferring respondents. 20, 21 Increasing the representation of Spanish speakers is superior to nonresponse weighting for their underrepresentation, in that it results in greater precision and requires fewer assumptions.
In this study, we report on an experiment to evaluate the response rate effects of mailing a bilingual survey package to targeted Medicare beneficiaries when cost makes it infeasible to implement 100 percent bilingual mailing. Targeting is based on an innovative approach to identify beneficiaries with the highest probabilities of being Spanish-preferring based on information from CMS administrative data, prior MCAHPS survey data, and U.S. Census data. 26 The BISG approach has been adapted to improve race/ ethnicity information from CMS administrative files. 35 In this paper, we adapt that Medicare-specific version of the BISG method (the Medicare BISG or MBISG) to predict Spanish-language preference.
| CMS

| ME THODS AND RE SULTS
| Predicting Spanish-language preference
Because Hispanic ethnicity is the primary predictor of Spanish preference but is not well measured in the original administrative CMS race/ethnicity variable, 27 we began by estimating the probability that a beneficiary is Hispanic using the MBISG approach. First, we esti- abilities. Second, an independent set of probabilities of each race/ ethnicity for each beneficiary were calculated using only surname and address information. 26 Third, these two estimates (from three information sources) were combined using Bayes' theorem to develop a final, "updated" vector of six racial/ethnic probabilities for each beneficiary.
As noted above, virtually all Spanish responses outside of Puerto
Rico (>99 percent) were by telephone because obtaining a paper Spanish survey required the beneficiary to call and request it. Very few people initiate a call, and when they do, efforts are made to convert the inbound request to telephone (Spanish) interviews to increase response rates. Hence, we do not have a direct measure of Spanish-language preference for all sampled beneficiaries, but only a proxy based on completing the survey in Spanish by telephone when the offer is made to the few who call in or to the many who receive a call during phone follow-up. We expect that this proxy is positively related to Spanish-language preference, but underestimates it.
We used weighted logistic regression to predict Spanish comple- 
| Overall effects of bilingual mailing on response rates
Because the detection of ineligibles might differ by language and mode, and our focus was on increasing total response to the survey, we used a conservative variant of AAPOR RR1 that treated the few ineligibles as nonrespondents. As shown in Table 1 
| Overall effects of bilingual mailing on language of response
With respect to telephone responses, 77.3 percent of bilingual mailing and 76.1 percent of other high-probability Spanish phone respondents chose to respond in Spanish compared to only 1.2 percent of all other telephone respondents (see Table 1 
| Stratifying effects on response rate and language of response by level of predicted probabilities of Spanish preference
The sample of beneficiaries targeted for bilingual mailings is likely to consist of a mixture of beneficiaries with a true Spanish-language TA B L E 1 Response mode and language by experiment status, 2010 fee-for-service beneficiaries with prescription drug coverage (n = 177 139) preference and false positives-beneficiaries who truly prefer to respond in English or another language. If our proxy predicted probabilities provide useful information about which potential respondents are most likely to be Spanish-preferring, we would expect the proportion of those truly preferring Spanish and the percentage of responses that are in Spanish to be highest for respondents with the highest predicted probabilities and lowest for respondents with the lowest predicted probabilities. We might also expect that the response rates in the absence of bilingual mailing would fall as this probability increased (due to more frequent language mismatch) and perhaps that the increase in mail response rate with bilingual mailing would increase as this probability increased due to greater relevance.
We present more granular data on response rates and propensity to respond in Spanish to examine if patterns differ by level of predicted probability group. Table 2 Table 2 generally shows the same patterns as in Table 1 , but graded by predicted probability of Spanish. As expected, standard protocol response rates were lowest in the group with the highest predicted probability of Spanish preference (32.8 percent overall, P < 0.05 vs all others 20.1 percent by mail, P < 0.005 vs all others). Under bilingual mailing, the percentages of all targeted beneficiaries responding by mail and in Spanish were 18.0 percent, 15.7 percent, and 11.1 percent in the three levels of predicted probability of preferring Spanish. Gains in mail response rates due to bilingual mailing were largest for respondents with >40 percent and 25 percent-40 percent predicted probability (+6.1 percentage points, P < 0.001, and +5.2 percentage points, P < 0.001, respectively), but nonsignificant for respondents with <25 percent predicted probability (+2.7
percentage points, P = 0.15).
As further validation of the predicted probability approach, the percentage of mail responses that were in Spanish increased with the predicted probability of Spanish: 68.8 percent (>40 percent probability of Spanish preference), 53.2 percent (25 percent-40 percent probability), and 36.5 percent (<25 percent probability), respectively. A similar pattern was seen in the proportion of phone responses that were in Spanish: 92.0 percent (>40 percent probability), 79.3 percent (25 percent-40 percent probability), and 56.5 percent (<25 percent probability) for the bilingual mailing arm, and 93.5 percent (>40 percent probability), 74.8 percent (25 percent-40 percent probability), and 53.2 percent (<25 percent probability) for the standard mailing arm (P > 0.05 within all three pairs). There is little evidence that bilingual mailings alter total phone response rates: 12.0 percent (>40 percent probability), 
| CON CLUS IONS
As is the case for many health surveys, the Spanish-preferring subgroup of MCAHPS surveys has been greatly underrepresented in mail responses and overall. In the absence of a bilingual mailing intervention, the response rate for a group with a high predicted probability of preferring Spanish was 35.8 percent as compared to 57.1 percent for all other 2010 respondents; the response rate for just those truly preferring Spanish may be lower. Thus, this study shows the value of survey procedures to increase the representation of Spanish-preferring beneficiaries in health surveys. In some cases, budgets may require targeted Spanish mailings when bilingual mailings for all are not affordable.
We showed that our predicted probabilities based on respondent's demographic characteristics, address, and surname drawing Fisher's exact test P-value comparing the two experimental groups within each predicted probability stratum.
bilingual mailing and underscore the need for telephone follow-up of mail nonresponse to ensure broad representation. Our approach to predicting the probability of race/ethnicity and language can be used in realms beyond survey design such as targeting public health, educational, or other interventions with languagespecific materials. Similarly, it may be useful in other aspects of survey protocols such as allocating bilingual telephone interviewers to cases for follow-up. Our approach can also be adapted to making predictions of language-minority populations even if all the information that we used in the analyses presented here was not available.
Future research should test the effects of bilingual mailings on other populations including those younger than the Medicare population examined here.
In summary, we demonstrate that administrative data can be used to accurately predict Spanish-language preference in an older population and that bilingual mailing to this population based on those predictions produces some increases in response rates. In addition, the bilingual mailing substantially shifts responses to the language preferred by the respondent. These results are notable and have important implications for a vulnerable subgroup that is significantly underrepresented in national health surveys. Furthermore, the usefulness of these methods need not be limited to linguistic subgroups. A similar approach might be taken to improving representation of other subpopulations that can be identified with probability models using administrative and/or geographically-linked data, and for which some targeted modification of survey methods might improve response. 
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